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sq^<a^tiloiE-lo^ jt^jh- #^*>^ <^l€el-<^1^i ^^"^n^o]^] 

^ ^^^7l<2l-, ^7lSlcH ^ul)- ^1^^^. 

^efloiE^sl 4^ i4e1- ^^#^1^ #^ ^s. ^<=>\]^] efl^ 4^ ^ 

Jio!) cfloiE-l* >Jd^*l-«=^ 1-^4. 1:^^ #^ cil'^lt^'^l ^tIbT-c*^ ^fl 

2^^^^ ^^^^ ^^7l* i^srVjl. ^<H^]:^ t^Al^ 

oj^ej-oi^S 71^^^ <^1-B-*H ^^^^ ^^^}^ ^s.^ ^1-^4 

>g#^Br>o^ OL ^^tb B^-ol^J^ ^O.^'H 

Ai :el^ -g-3)-ol 7>^^V ol^o] ojc^. 
S. 5 
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r]^]^ 51) = o]^sJ^o]^ 7]^-^ 0]-%-% ^^7]{LO0K AHEAD DECISION 
FEEDBACK EQUALIZING RECEIVER} 

£. 2^ #Bfl 7l#ofl 4^ 7li^ ^ (non-feedback) 7] 

£ 3^ ^efl 7l#o)l 4^ 7]"^ ^ ^^]^ B^^BJj (decision 

feedback) 7]^^ 7fl^£. 
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<9> ^ SDRAM:4 ^Sl-5l:?V<5lM- ^ ^0]^ ^x\c>\] 0^0]^^ i/Q o]^ 

no]:^6]] ^^S., ^<^^1= T=lAl^ ol^H^-o];^! (Look Ahead Decision 

Feedback Equalizing) 71^^^ ^l-g-tt ^^7loll ^^14. 

<io> DRAM^q- CPU ASIC^ ^^1^ ^<H1>H ^ (chip-to-chip) '^V 

<?1^5.^ PLL/DLL^ :^lEi(time jitter), ^fl^s^ x^<^^. ^]^6\] a]^, ^ 

^ ^>^^ ZiBlal #^(sampling clock)3}- B|-<a >r^(time 

skew)S ^4i7> Si 1=1-. 

<ii> c^;^!^ A]^^oflA-l o^sl 711^ ^ £^<=H1 al^(bus) ^ 

<12> JL^Sj- A^^^ #^s:>^ 7li^^ ^.e) «S 5*1 ^1 >,E)- s . £ 

<14> ^^o] ^^Slo^ jL^ ^f-aJf ^E^High pass filter)7l^^ ^^*l-7ll ^cf. o] 

7l^^ ^JllJ-^fil T^^^^l ^^*>M- DDR SDRAM<H1 a>-8-s)J1 Slfe SSTL 
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^^^^ nJ-^'^l^ ^^y-eflt*^! ^-I^J- '^«Ht-1(divider)<^l ^^^<Hl 

<17> ^^o] ^^^O] oXo_x^ o]^ 0>^S.I1 -tlJ^* ^ oj^ ^fl 3X11 A] El 

^7]-7} ^^^-7]] ^cf. Aij:7]. o].i^^3.S. ;^H>5l<H^> ^1-^^ ^#(noise)ofl 
(sensitive)*}^ ^^o] ^^tb 

<20> o] ^^o] ^^sl<H 01 cf. o]^ c^A]^ sl^afl ol^e]-ol^i (decision feedback 

equalization, DFE) 7]^o]s]. ^c]-. o] 7]^^ o]^ -^^1- «l-6> H(high)<y^l LClow)"?! 

Jl^^ ^^^^ ^^^}^^^^ tbcf. ol ^^O] :^C1-^].J7 C^X]^ Al^» A>^^> 

<^ ^^<^1 l-^tb SX^ sfl^Cfeedback path)^ ^191^1^ n^^] JL 

^^^^ Aj-ojoilAi A]^^l-ol7l- ^7ll^>7ll ^cf. o]^ ^^011 ^]<^2i:?l 



21-6 
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#*>^ 7l^l-ol A}^S\JL ^cf. ZL # 5. 4^ X2 ^^#^71^^ ^ ^1:1^^71011 

3«i ^ ^ii^ ^^tt ^^1-* 

<22> ol SLn] -i-^ #^^^1 "J-^^ ^>-g-*>7l ^SflAi^ t-ll«5lElfi1 

^^7> Al^V^ :7j-i)7l. ^^71- A>-g-£]olo> £|^C^1, 511 JL^^- ^^7> 

'atb ^-f<^1^ cfl^^le^^ ^m^^l^i^ 1:^^ '^^<^] ^^l^i, <^1<^1 ^#Sl^ ^^1 
£ Bl-«y ;^lEKtinie jitter)7> ^7H>7ll ^v^. c>]6^ ^^^6\] ji^^. >g« ^i|7> 

^ ^-ffe X2 71^^ AV-g-^V^dl ^;tll7> ^>St!-cl-. 

<23> «>S>1. :y:ol tq^^l^ a1>::E^o)1a-1 ^^o. cl.o.-ijj. ^T^H^^ 7}:^t\. , 

<24> ^;5fl^ cl^l^ Al^h^floll^lo] A]^ ^=g^<>fl^i ^B^^ ^^S- <y^^l-<^ JL^ 

s|- ^^17> '^^^cf. ol^ Ai:^^o^ -^^^>J1 ^^51 Al:?]- P>^a!l- 

^oj- n>^^ ^^Al^Cl-. oHl ol^O.^ ^4^^>^cll ^1^^ ^^^Cf. 

<25> l-^J^fl, ^71 Jl^Sj- t)l^*>7l ^^A^ 7l^c,11^ ^^Icf ©l^el-ol^l 

=^'a^<=Hl>H >l*a-<^l ^^^'y DRAMoluj- ^-f <^l€s|-^l 

^1 7l^# al-g-^ ^ gjjl, ^Alcf o]^^o]:^ 7]^^ ^^oll o;=^>7li4 ^^^£7> 

<26> ^S-ij. C-llolEl7l- ^^^l ^^^ofl^i ^>a^O.S €^Sl^ ^-f ^fl^ A>ol 

oil ^1^ ^>«^1S. «ysfl ^^7> ^^J^t:!-. ol^ cflolElo^ A]:^ n>^^ ^^i^l^lTfl 
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<27> ^7] ^^1^* «ll^*>7l 7]^^ 

<28> ^ ^x^^ olsq. f^eflo^ ^^1^^ ^^*>7l ^^S., ^r^n^ 

<29> ojSf ^^^>7l ^ ^^ofl cl^'-l^ ^^^A ^]^^^]^ T^^7l 

^, <g^T:-flolElo:i M-* ^^21 Al^^ nlEl <a^«l:0> >a-7l ^S. 

^S- ^^^a^CilolEiS] JL^S)- #^*>^ <^l€2l-<^1^1 #^4, ^1-71 ^-^ 

#^*>^ M ^^^7lSq-. -^-71 ^^<^] ^7]S\o] 

#s14, oi;5i <y^eiioiE^£q 44 4^^- ^7l ^^ 

^S. #«^1>H 44 -Jds^ t-fl<5le1« >«d^^H 1:^4, ^71 n 

^711- i^tbc^-. 
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<3i> S. 5^ ^ ^^<^1 ^^1^ ol-g-^ CMOS ^ 

Al7lS] 5q^<>)l^^ al^Sl- ^^^<^1 ^ii]^ C-flolBl >«0^S1- Z1<H1 ^7]^ # 

^'tls:7> #<>|^JL Sit:^. o^7l>H DDRCdouble data rate) 71^0] ^-8-5l<>l ^JL7> IGbps 
^ 7>^^>ia 500MHZ7}- #^^711 

<32> <y^AlJ:^ "^l^H^--^*!^! 1:^(110)* 7]^]^ H S.^ ^^l-5l(120)<^l m 

^ ^>^^7l(130)^ OS., 90S., 180S 4^Jl, 5^ clkO, clk90, clkl80)<^l 

^^l-e1(120)^ ^MmJK) 1:^(140)<^1 «?17>S]d^ ^^t, m.^ 

(140)<^l^i^ ^^tb cflolE-l* ^^^>7fl ^ ^^^7l(150)<^l^i ^3.^ 

*H -^^^71(130)31 ^7>Al^^l ^^Al^y^l ^:^*>7ll 

^^sl^H 'a^^Ji'Hl 2^^t!r t^^*>7fl slcH ^7lAl7^ 

<33> «a^^S<^lA^ Jl^3ll- A^^^ ^^*>7l #Eflo1]^ <a^Al^oll tflt!" ^^^1 ^ 
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1020020063139 #^ ^^V- 2002/11/23 

<34> £ 6^ ^ ^^<^1 n}-^ «^im5l-<*l^i ^^l-s] ^ 1:^^ ¥^ 

^S.^, S. 6^ ^]%^<=>]^ <^^H(111~114)S1- ^^(Sense) "^S. D #^1-1-(121~128)^ 
£ 7<H1 n. slS-H* M-E^-vfl^ji, o]^(MUX even)(141)il- ^=(MUX odd)(142) 

<35> ^ ^^ojl-H^ ^^1^ ^^^^ '=>]^^o]^ 7]^^ ^^^-^1^171 ^ 

*>ol(High)sq- S.-f(Low)» <^l^e1-ol^i «*«S(111~114)^ ein 'a^^;^!-*^! '^^M^^. 
<36> o]^&|.ol;S <^^S(111~114) D €^1-1-(121~128))* ^>-§-*l-<^ 

o]^ ti.^^l(even branch)<Hl^i^ 0£, 90S.<Hl-^i ^^^jji. ±^ ^.^^Kodd 

branch)«^l>H^ 90H, 180H«^l^i ^^tb^. ^ ^^.^7^ ^ ^S] 

ol^<H^lS.S. X2 S.^ ^cf. n ^2)- ^ OS.<Hl^i 

^ HO, LO^^olD^, 90:£<HlAi ^S.^ H90_l. L90_l. H90_2, L90_2^S<^lJl, 180 

^S.^ H180. L180^:£<slt:1-. ^ H, «^S(111 

-114)51 ein<a^^^Hl *H(High)7V (Low)7V ^^^^ ^4-^ 

oiDl^ii).. ol 87fl^ ^lil >g#e-1(120)^ #^ l-^(140)<^l^i 47fl7l- 

£)o1 ^>fl c-flolEls. oj-g-^c^-. 

<37> o]^(141)o1lAl^ ^^.(142)^ ol80^ ^S.^] S^Sfl -Ji^:^ 

^^^V^t-ll, 0180^1 Ai^7]. ^>ol(High)<?l ^-^ HO, H90_l^ ^^*>:a, ^^(Low)<?l 
^-^ LO, L90_l* -a^^VTll ^=(142)'^1>H^ ol€-(141)2l #^ 

^ oOSi ^^*>^t-ll, oOo] 3^>ol^ H90_2, H180^S7l- ^ 

^S]ol o.^ ul.7>7ll SlJl, ^-f L90_2, L180^S7l- ^^£)«>| M-7> 
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^1 ^4. 1-^(140)^ %^ oO, o90_l, o90_2, ol80^ ^^71(150)3] <^^o_ 

S. ^}'%-^^, oO, ol80^ <a^c-flolEiSl ^4^1 cf. 

<38> <5l^(141)i|- iS.(142)fi) ifl-^ £. 8a^ S. 8b<^l M-E^-^ wVsq- :y- 

4. o]^(i4i)o^ T^o, ^^ ^{select) '^^<^] lEl-sl- ^^iM7> ^-f<^l ^i(141a) 

^ HO, LO HO^ ^-^iCUlb)^ H903)- L90 ^ H90^ ^^^V'^, ^^M.7} L 

«y :^^d\] sj-^i(i4la)^ LO^ ^^^>JL ^>i(141b)^ L90^ =l ^^^^-^ 

clkO<Hl ^7l^ D l-^l-l-(141c, 141d)<^l ^ A>-g.^cf. 

<39> n|.>, ^^(142)^ ^-f H9021- L90^ clkO^fl -1-71^ D l-^#l-(142a, 1425).^ 
^^1-^^ ^ ^-^(1420)3. 9l7}^^, H180. LlSO^Jl^ ^^(142d)<^l 
^:ii(142c. 142d)<Hl>«-^ ^^E'a:£7]- H^^ H180, H90ol ^^^SlJl, 

L180, L90O1 'id^slP^, o] clklSO-Hl -^7]^ D l-^#l-(142e, 142f)<Hl S]^ >g§ 

^€ ^ ^>-§-€^. 

<40> ^^.(140)0:1 ol, o90_l, o90_2, ol80^Sl^ ^^7l(150)S ^ 

n^^, ^^7l(150)fe <*>efl^ a H 51 Tit!: ^^<^1 'a (up), 

(down)^:£# #^^>7ll S)D^, o] Ai^^ ^^^7l(130)<^l ^7>£)o1 #^2] 7]c^ 

(delay)^ S^tb^^f. 

<4i> >^7li2l- ^2|-ol ^^S)<H £ 5^1 i^-^ cflolE^ofl # 

<42> 
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^<^1S, £ 6<H1 M-Efi^ <^l^Hl-<^l^i Ir^sl ^A^oflA^^ o]a. tiiS^KEven branch)^!^- 
iLJE. w.^^l(Odd branch)^ ;ij2)- Alj:(s^j-ol ^ S.-^)^S. ^ 

y]Mr ^^9] o]^E\o]^ <SS(111~114)^ ^^^^V^^M-, o]^ :^v^o^ huo]^ 

^^V*H ^sl^l^ ^-^^^^ ^^l^el-ol^i <S^(iii)s4- o]^e)-oi;g »«^(ll3)s^ m■^ <d 
^ ^ 9X^. 

rtj-e^-A-l, ol^Bl-ol;S <SS(lll)i4 ol^e^-ol^l ofl^(ii2)n].o. yj^^^^y^^^. oj^B^-ol^jl 

«SS(113)i4 'Ss(ii4)'a-^ ufl^ltF ^ <^l€e1-o]^i 'SsClli 5E^ iis)^] # 

<^1€- >g = B^(i2i, I22)i4 ^= Afl-e^(i25. 126)^ <a 

^cfofl z]-z]- <^:^t}jl, o]^E]-o]^ <SS(112 SE^ 114)S] o]^ ti.^^] ^^.h] 

#sl(123, 124)sq- SLJE. A«se^(i27, 128)^ '^J^^'Hl zi-z]- o^:i§>^ -f-7> 
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CMOS ^^7l^ Cf^Sf jL2)-7> $X^. 
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11 

tS. Sq:^«a^C-llolBlol j7^5X|. #^«>^ «^1«21-<^U1 

#^^1-^ ^^J7lsq-, 

^^7] >S#^ ^>a-ofl ^7l£l<H ^7] ^31}. Al^ig^ >^7l ol^e^-ol^l ^ 

f'-^Hl^^i Bfl^ ^31- AlJio] c-HojEll- ^^s:>0^ #^^>fe S^:±i(MUX) Ir^S]-. 

i^^m t^^l^ <=>]^^^]^ 7]^^ ol-g-^V 

7]. 

2] 

^1 1 *c^<^l 

^7l ol^e^-o];^! 1-^^ >a-7l ^jQjat^ ^711- A]^ ^^o] ol€s}-<^r^l 

o]^ w.^^l(Even branch) 5^- ^B. a.^^l(Odd branch) S ^l^o^^ ^^^^S ^ ^■ 

cH*ll= c^Al^ ol^el-oUi Jl'g^ ol-§.^ ^^71. 
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[^^^J- 31 

oj^^^ ojM. H.^^l(Even branch)^!- -2.S. w.iffl^l(Odd branch)^ ol^<H^lal, ^^^l z^- 
^ ^^f Ai^ig^ «.7i^ A]^ ^^o^ o]^e|.ol;g ofla^ <5l^<H^l 

41 

^1 2 3 «J-<H1 ^^l^i, 

^ 0:£. 90S. ^^<^1 ^715^01 X2 ^^1-^* ^7] ^^l-s] 

^ ^7l ol^el-ol;^ o^s^l >a-7l # 90S, 180:£ ^^ofl ^7lElcH 

51 
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^^%«^> -^-71 ^JE. #^ ^<^1>H tflig- ^Jil- -Jd 

^^1 2:^^^ JI^. ^l<a ^7>. ^ <Hi^ *>^S. #^*>^ ^-i- ^^1-9. 

^<^n^ t^A]^ ol^e^-o]:^! 711^^ o]-g.^V ^^71. 
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